Properties of electroporation-mediated DNA transfer in Escherichia coli.
Efficient and reproducible DNA-transfection was attained in E. coli, by electroporation. The yield of the transfectants was affected by pretreatment of the recipient cells as well as by the composition of the electroporation medium. Using a single pulse procedure, relationships among the electrical parameters, the transfection efficiency, and the cellular viability were investigated in 10 mM Tris-HCl buffer (pH 7.5) containing 5% sucrose. Certain sodium salts (e.g., citrate, phosphate, and sulfate) were promotive, whereas Mg2+, DEAE-dextran, and polyvinylpyrrolidone were inhibitory to the transfection. Heterologous nucleic acids (native DNA, denatured DNA, and tRNA) exerted only a marginal effect on transfection with a viral replicative-form DNA. The efficiency of DNA transfer was affected by culture conditions, and bacteria grown at a higher temperature were more competent. The electroporation system was more efficient than an improved CaCl2 method, not only in transfection with viral single- and double-stranded DNAs, but also in transformation with plasmid DNAs.